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Description 

Field of the Invention 

5 [0001 ] The present invention relates to liquid polymers that are suitable for use in soft tissue repair and augmentation. 
More specifically, the present invention provides biocompatible, bioabsorbable, injectable, liquid copolymers that are 
suitable for soft tissue repair and augmentation. 

Background of the Invention 

10 

[0002] The repair or augmentation of soft tissue defects or contour abnormalities caused by facial defects, acne, 
surgical scarring or aging has proven to be very difficult. A number of materials have been used to correct soft tissue 
defects with varying degrees of success, but currently no material appears to be completely safe and effective. In the 
past, small amounts of liquid silicone were used to correct minor soft tissue defects where minimal mechanical stress 
15 was present at the recipient site. Unfortunately, liquid silicone from these injections appears to migrate to distant body 
parts and causes a variety of physiological and clinical problems. In response to these problems and the misuse of 
liquid silicone, the FDA has prohibited the use of liquid silicone in humans. 

[0003] In the 1970's, reconstituted injectable bovine collagen became available and appeared to be an effective 
treatment for soft tissue defects. However, over time, the benefits of the collagen treatment have proven to be short- 
20 lived; the collagen reabsorbs in two to three months. Additionally, safety measures must be employed with this material 
to avoid allergic reactions to the bovine proteins in the collagen. To solve these shortcomings, crosslinked collagen 
has been introduced to extend the effect of treatments to approximately six (6) months. However, allergic reactions 
still occur with the crosslinked collagen material and frequent readministration of the crosslinked material is still required. 
[0004] Recently, several authors have described new materials that may be used for soft tissue repair or augmen- 
ts tation such as biocompatible ceramic particles in aqueous gels, thermoplastic materials, thermosetting materials and 
lactic acid based polymer blends that avoid some of the problems previously experienced with collagen and liquid 
silicone. 

[0005] Injectable implants of biocompatible ceramic particles in aqueous gels were first proposed by Wallace et al. 
in U.S. patent 5,204,382. The implants consisted of ceramic particles of calcium phosphate from a nonbiological source, 
30 mixed with an aqueous gel carrier in a viscous polymer (such as polyethylene glycol, hyaluronic acid, poly(hydroxyethyl 
methacrylate) and collagen). Although these materials are generally nontoxic, there appears to be risks associated 
with the use of nonabsorbable particulate materials related to the migration of these particles to distance sites in the 
body. 

[0006] Thermoplastic and thermosetting defect fillers were originally described by Dunn et al. in U.S. Patents 

35 4,938,763, 5,278,201 and 5,278,202. In these patents, Dunn proposes the use of both a thermoplastic material with a 
solvent and a thermosetting material with a curing agent to form solid implants in situ. Although the biodegradable 
materials Dunn suggests for use as thermoplastics appear acceptable, the solvents necessary to dissolve them for 
injection into tissue appear to be less than acceptable. Additionally, Dunn's thermoplastic and thermosetting materials 
have limited utility in filling soft tissue because they solidify. Similar commercially available materials exhibit ultimate 

40 yield stresses of approximately 10,000 psi; in comparison, human skin exhibits ultimate yield stresses of from 500 to 
2,000 psi. Therefore, due to palpability concerns, the thermoplastic and thermosetting materials that Dunn proposed 
appear to be too hard for use in soft tissue augmentation or repair and especially in dermal augmentation or repair. 
[0007] Soft tissue repair or augmentation has also been proposed using lactic acid based polymer blends of amor- 
phous oligomers with crystalline oligomers or polymers (Buchholz et al. 4,235,31 2 A1 ). Buchholz's blends were devel- 

45 oped to provide a pasty to waxy material which could be used as an absorbable implant to replace the brittle copolymers 
of lactic acid and glycolic acid already described for use as bone waxes. However, these blends do not appear to be 
suitable for use as injectable soft tissue defect fillers, because they are too viscous to be injected through a needle 
which significantly limits the utility of these blends. Furthermore, the low molecular weight liquid oligomers described 
by Buchholz are slightly soluble in body fluids, which means that these oligomers will quickly diffuse out of the site of 

50 implantation to other areas of the body. 

[0008] WO94/02184 (Medinvent) relates to the use of a biologically degradable polymer for manufacturing a com- 
position for treating impaired tissue by injecting the composition into the tissue, the composition being in liquid state 
at the time of injection and in solid state following injection. Means need to be taken therefore to render the solid 
polymer temporarily liquid so that it can be injected. Once in situ the polymer hardens in order to effect joining or 

55 augmenting of the tissue. 

[0009] EP-A-270987 (Boehringer Ingelheim KG) describes resorbable polymers which are primarily provided in solid 
form. It is concerned with the provision of polymers which are substantially free from catalyst. 

[0010] EP-A-635531 (Ethicon Inc) describes a liquid or low melting point copolymer comprising 55 to 70 mole percent 
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lactide and 45 to 30 mole percent e-capro lactone for use in biomedical applications such as drug delivery, coatings for 
surgical sutures and needles, and lubricants for medical devices. 

[0011] EP-A-608139 (Ethicon Inc) describes medical devices or components for medical devices such as sutures, 
clips and staples, formed from bioabsorbable elastomers. The elastomer can be stretched repeatedly to at least twice 
5 its original length and, upon immediate release of the stress, will return with force to its approximate original length. 
The elastomer comprises a random copolymer of (a) from about 30 to about 50 percent of e-caprolactone, trimethylene 
carbonate, an ether lactone or a mixture thereof, and (b) the balance being substantially glycolide or para-dioxanone, 
or a mixture of glycolide and para-dioxanone. 

[0012] In view of the deficiencies of the soft tissue augmentation materials previously considered, it is evident that 
10 new soft tissue augmentation materials need to be developed. Ideally, any new augmentation material would have 
several important characteristics not possessed by any one of the previously discussed materials. For example, any 
new augmentation material should be completely bioabsorbable to avoid the possibility of long term chronic irritation 
of tissues or migration of nonabsorbable materials over time to different areas of the body. The new augmentation 
materials should also provide soft tissue augmentation for at least six months to avoid frequent readministration of the 
15 augmentation material. Furthermore, new soft tissue augmentation materials should be easy to administer preferably 
by injection. Finally, the ideal soft tissue augmentation material would have the appropriate degree of pliability for the 
tissue' into which the new material was being implanted to provide life like tissue augmentation. As discussed above, 
none of the currently available materials have all of these characteristics. 

[0013] Therefore, it is an object of the present invention to provide a safe, injectable, long lasting, bioabsorbable, 
20 soft tissue repair and augmentation material. 

Summary of the Invention 

[0014] The present invention provides injectable, bioabsorbable liquid polymers suitable for use as a soft tissue 
25 repair or augmentation material in animals comprising a liquid polymer selected from the group consisting of liquid 
polymers of at least two first repeating units and liquid polymers of a plurality of first lactone and second lactone 
repeating units; wherein the first lactone repeating units are selected from the group consisting of £-capro lactone re- 
peating units, trimethylene carbonate repeating units, ether lactone repeating units (which for the purpose of this in- 
vention shall mean 1 ,4-dioxepan-2-one and 1 ,5-dioxepan-2-one) and combinations thereof and the second lactone 
30 repeating units are selected from the group consisting of glycolide repeating units, lactide repeating units (which for 
the purpose of this invention are defined to be L-lactide, D-lactide, or D,L-lactide repeating units), p-dioxanone repeating 
units and combinations thereof. 

[0015] In another embodiment of the present invention, there is also provided a prefilled pharmaceutical container 
having an injectable, bioabsorbable, liquid polymer loaded therein, comprising: a) a liquid polymer selected from the 

35 group consisting of liquid polymers of at least two first lactone repeating units and liquid polymers of a plurality of first 
lactone and second lactone repeating units; wherein the first lactone repeating units are selected from the group con- 
sisting of e-caprolactone repeating units, trimethylene carbonate repeating units, ether lactone repeating units and 
combinations thereof and the second lactone repeating units are selected from the group consisting of glycolide re- 
peating units, lactide repeating units, p-dioxanone repeating units and combinations thereof; and b) a container for 

40 storing said liquid polymers, said container having a cylindrical storage area and an outlet and an end to said cylindrical 
storage area, the outlet having a removable sterile seal, the end having a movable sterile seal which may be advanced 
into said cylindrical storage area. 

[0016] In yet another embodiment of the present invention, there is also provided a pharmaceutical kit suitable for 
administering an injectable, bioabsorbable liquid polymers comprising: a) a liquid polymer selected from the group 

45 consisting of liquid polymers of at least two first lactone repeating units and liquid polymers of a plurality of first lactone 
and second lactone repeating units; wherein the first lactone repeating units are selected from the group consisting of 
e-capro lactone repeating units, trimethylene carbonate repeating units, ether lactone repeating units and combinations 
thereof and the second lactone repeating units are selected from the group consisting of glycolide repeating units, 
lactide repeating units, p-dioxanone repeating units and combinations thereof; and b) a device containing said liquid 

50 polymers, said device having an outlet for said liquid polymers, an ejector for expelling the liquid polymers through the 
outlet and a hollow tubular member fitted to the outlet for administering the liquid polymers into a site within the body. 
[0017] In a further embodiment of the present invention there is provided the presently defined liquid, injectable 
bioabsorable polymer for use in a method for repairing or augmenting soft tissue in animals suitably comprising: a) 
selecting the animal soft tissue to be repaired or augmented; and b) placing the injectable, bioabsorbable liquid polymer 

55 into the animal soft tissue. Preferably the present polymer is for use in repairing or augmenting skin, soft facial tissue, 
a sphincter muscle or the urinary bladder. With regard to Set II of the present claims which are with respect to the 
designations of Germany, France and Great Britain, liquid, injectable bioabsorbable polymer is used which excludes 
a copolymer comprising solely e-caprolactone and lactide. 
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Detailed Description of the Invention 

[0018] We have surprisingly discovered that by selecting appropriate combinations of monomers that bioabsorbable 
liquids may be formed that are suitable for use in soft tissue repair and augmentation. These bioabsorbable liquid 
5 polymers have remarkably low viscosities which enable the material to be injected into soft tissue with a syringe and 
needle without heating or solvents. Additionally, these liquid polymers, unlike materials which harden after implantation, 
are suitable for restoring dermal tissue with the pliability similar to natural tissue. 

[001 9] These liquid polymers may be administered anywhere in the body of animals where a bulking agent is needed 
(e.g., intradermal^, subcutaneously, intramuscularly and submucosally) in a therapeutic amount to provide the desired 
10 cosmetic or prosthetic effect. These liquid polymers may be used in humans and a variety of animals including domestic 
animals such as dogs, cats, cattle, sheep, horses and primates. 

[0020] Suitable nontoxic bioabsorbable copolymers and terpolymers, that are fluids at body temperature, may be 
used as the injectable liquid polymer. These polymers are characteristically noncrystalline polymers with glass transition 
temperatures of 10°C or less. In particular, these liquid copolymers are composed of in the range of from 65 mole 

15 percent to 35 mole percent of e-capro lactone, trimethylene carbonate, ether lactone (which for the purpose of this 
invention is defined to be 1 ,4-dioxepan-2-one and 1 ,5-dioxepan-2-one) repeating units or combinations thereof with 
the remainder of the polymer being second lactone repeating units produced by a monomer selected from the group 
consisting of glycolide, lactide (which for the purpose of this invention also includes D-lactide, L-lactide and D,L-lactide), 
p-dioxanone and combinations thereof. Additionally, e-capro lactone, trimethylene carbonate, or an ether lactone may 

20 be copolymerized to provide a noncrystalline liquid copolymer. Preferred are liquid copolymers composed of in the 
range of from 65 mole percent to 35 mole percent e-caprolactone or an ether lactone repeating units with the remainder 
of the copolymer being trimethylene carbonate repeating units. The liquid polymers may be linear, branched, or star 
branched; statistically random copolymers, terpolymers, or the like; amorphous block copolymers, terpolymers, or the 
like. Examples of suitable terpolymers are terpolymers selected from the group consisting of poly(glycolide-co-e-capro- 

25 lactone-co-p-dioxanone) and poly(lactide-co-e-caprolactone-co-p-dioxanone) wherein the mole percent of e-caprolac- 
tone repeating units is from 35 to 65 mole percent. Preferred are terpolymers having in the range of from 40 to 60 mole 
percent of e-caprolactone repeating units. These polymers will also be purified to substantially remove unreacted mon- 
omers which may cause an inflammatory reaction in tissue. 

[0021] Most preferred are liquid polymers selected from the group consisting of poly(e-caprolactone-co-trimethylene 
30 carbonate), poly(lactide-co-trimethylene carbonate), poly(e-caprolactone-co-p-dioxanone), poly(trimethylene carbon- 
ate-co-p-dioxanone), poly(e-caprolactone-co-lactide), poly(lactide-co-1 ,5-dioxepan-2-one), poly(1 ,5-dioxepan-2-one- 
co-p-dioxanone), poly(lactide-co-1 ,4-dioxepan-2-one), and poly(1 ,4-dioxepan-2-one-co-p-dioxanone). The mole per- 
cent of e-caprolactone, trimethylene carbonate or ether lactone repeating units in these polymers should be in the 
range of from 65 to 35 mole percent and preferably in the range of from 40 to 60 mole percent. Most preferably these 
35 liquid polymers will be statistically random copolymers. 

[0022] The liquid polymers of this invention are characterized by being liquids at room temperature (25°C) in the 
absence of solvents or the like. These liquid copolymers should have an inherent viscosity as determined in a 0.1 0 g/ 
dl_ solution of hexafluoroisopropanol (HFIP) at 25°C ranging from 0.05 dL/g to 0.5 dL/g, preferably from 0.05 dL/g to 
0.3 dL/g, and most preferably from 0.1 dL/g to 0.2 dL/g. A liquid copolymer with an inherent viscosity below 0.05 dL/g 
40 may be slightly soluble in body fluids, and a liquid copolymer with an inherent viscosity above 0.5 dL/g may be too 
viscous to be easily injected. 

[0023] These polymers may be formed in a ring opening polymerization reaction. Currently, it is preferred to initiate 
the ring opening polymerization with high boiling alcohols (such as 1 -dodecanol), diols and triols (such as 1,2-propan- 
ediol, 1 ,3-propanediol, diethylene glycol, or glycerol) or polyols (such as polyethyleneglycols or polypropyleneglycols). 
45 Additionally, some of the monomers described above may be replaced by an equivalent amount of the corresponding 
acid (such as the substitution of two equivalents of glycolic acid for glycolide or two equivalents of L-lactic acid for L- 
lactide). 

[0024] The liquid copolymers may contain varying amounts of the different copolymers depending on the specific 
properties that the liquid copolymer is desired to have. 
50 [0025] The viscosity of the liquid copolymers may also vary depending on the molecular weights of the liquid copol- 
ymers as well as on the composition of the polymers used as the liquid. Generally, the viscosity of the liquid copolymers 
will be less than 1 000 Pas (1 0,000 poise) and preferably will be in the range of from 2 Pas (20 poise) to 200 Pas (2,000 
poise) as determined by capillary rheometry. 

[0026] The injectable liquid copolymers can be used for a variety of soft tissue repair and augmentation procedures. 
55 For example, the liquid polymers can be used in facial tissue repair or augmentation including but not limited to cam- 
ouflaging scars, filling depressions, smoothing out irregularity, correcting asymmetry in facial hemiatrophy, second 
branchial arch syndrome, facial lipodystrophy and camouflaging age-related wrinkles as well as augmenting facial 
eminences (lips, brow, etc.). Additionally, these injectable liquid polymers can be used to restore or improve sphincter 
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function such as for treating stress urinary incontinence. Other uses of these injectable liquid polymers may also include 
the treatment of vesicoureteral reflux (incomplete function of the inlet of the ureter in children) by subureteric injection 
and the application of these liquid polymers as general purpose fillers in the human body. 

[0027] Surgical applications for injectable, biodegradable liquid polymers include, but are not limited to: facial con- 
5 touring (frown or glabellar line, acne scars, cheek depressions, vertical or perioral lip lines, marionette lines or oral 
commissures, worry or forehead lines, crow's feet or periorbital lines, deep smile lines or nasolabial folds, smile lines, 
facial scars, lips and the like); periurethral injection including injection into the submucosa of the urethra along the 
urethra, at or around the urethral-bladder junction to the external sphincter; ureteral injection for the prevention of 
urinary reflux; injection into the tissues of the gastrointestinal tract for the bulking of tissue to prevent reflux; to aid in 
10 sphincter muscle coaptation, internal or external, and for coaptation of an enlarged lumen; intraocular injection for the 
replacement of vitreous fluid or maintenance of intraocular pressure for retinal detachment; injection into anatomical 
ducts to temporarily plug the outlet to prevent reflux or infection propagation; larynx rehabilitation after surgery or 
atrophy; and any other soft tissue which can be augmented for cosmetic or therapeutic affect. Surgical specialists 
which would use such a product include, but are not limited to, plastic and reconstructive surgeons; dermatologists; 
15 facial plastic surgeons, cosmetic surgeons, otolaryngologists; urologists; gynecologists; gastroenterologists; ophthal- 
mologists; and any other physician qualified to utilize such a product. 

[0028] Additionally, to facilitate the administration and treatment of patients with the inventive liquid copolymer, phar- 
maceutical^ active compounds or adjuvants can be administered therewith. The pharmaceutical^ active agents that 
may be coadministered with the inventive liquid polymers include but are not limited to anesthetics (such as lidocaine) 

20 and antiinflammatories (such as cortisone). 

[0029] The liquid copolymers can be administered with a syringe and needle or a variety of devices. Several delivery 
devices have been developed and described in the art to administer viscous liquids such as the carpule devices de- 
scribed by Dr. Orentriech in U.S. Patents 4,664,655 and 4,758,234 which are hereby incorporated by reference. Ad- 
ditionally, to make delivery of the liquid copolymer as easy as possible for the doctors, a leveraged injection rachet 

25 mechanism or powered deliver mechanism may be used. It is currently preferred for the liquid polymers to be preloaded 
in a cylindrical container or cartridge having two ends. The first end would be adapted to receive a plunger and would 
have a movable seal placed therein. The second end or outlet would be covered by a removable seal and be adapted 
to fit into a needle housing to allow the liquid copolymers in the container to exit the outlet and enter a needle or other 
hollow tubular member of the administration device. It is also envisioned that the liquid copolymers could be sold in 

30 the form of a kit comprising a device containing the liquid copolymers. The device having an outlet for said liquid 
copolymers, an ejector for expelling the liquid copolymers and a hollow tubular member fitted to the outlet for admin- 
istering the liquid copolymers into an animal. 

[0030] The following examples are provided to further illustrate the practice of the present invention. 
35 Examples 
Example 1 

LIQUID POLYMERS OF e- C A P R O L A CTO N E/ L- L ACT I D E AT 50/50 INITIAL MOLE COMPOSITION 

40 

[0031] A flame dried, 250 mL, round bottom single neck flask was charged with 57.1 grams (0.50 mole) of e-capro- 
lactone, 72.1 grams (0.50 mole) of L-lactide, 4.00 mL (55 mmol) of distilled glycerol, and 0.1 0 mL (34 jumol) of a 0.33 
M stannous octoate solution in toluene. The flask was fitted with a flame dried mechanical stirrer. The reactor was 
purged with nitrogen three times before venting with nitrogen. The reaction mixture was heated to 1 60°C and maintained 
45 at this temperature for about 18-20 hours. The copolymer was dried under vacuum (0.1 mm Hg) at 110°C for about 
16 hours to remove any unreacted monomer. The copolymer had an inherent viscosity of 0.14 dL/g in hexafluoroiso- 
proponal (HFIP) at 25°C. The copolymer was a liquid at room temperature. The molar ratio of PCL/PLA was found to 
be 53.7/46.3 by proton NMR. 

50 Example 2 

LIQUID POLYMERS OF e- C A P R O L A CTO N E/ L- L ACT I D E AT 50/50 INITIAL MOLE COMPOSITION 

[0032] The procedure in Example 1 was substantially repeated, except that 13.6 mL of 1-dodecanol instead of 4.00 
55 mL of glycerol and 0. 1 2 mL (40 jumol) instead of 0. 1 0 mL of stannous octoate solution were used. The copolymer was 
dried under vacuum (0.1 mm Hg) at 110°C for about 16 hours to remove any unreacted monomer. The copolymer had 
an inherent viscosity of 0.15 dL/g in HFIP at25°C. The copolymer was viscous liquid at room temperature. The molar 
ratio of PCL/PLA was found to be 51 .5/48.5 by proton NMR. 
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Example 3 

LIQUID POLYMERS OF £- C A P R O L A CTO N E/ L- L ACT I D E AT 50/50 INITIAL MOLE COMPOSITION 

5 [0033] The procedure in Example 2 was substantially repeated, except that 5.6 ml_ of 1 -dodecanol was used instead 
of 13.6 mL. The copolymer was dried under vacuum (0.1 mm Hg) at 110°C for about 16 hours to remove any unreacted 
monomer. The copolymer had an inherent viscosity of 0.28 dL/g in HFIP at 25°C. The copolymer was very a viscous 
liquid at room temperature. The molar ratio of PCL/PLA was found to be 50.5/49.5 by proton NMR. 

10 Example 4 

LIQUID POLYMERS OF 8- C A P R O L A CTO N E/ L- L ACT I D E AT 50/50 INITIAL MOLE COMPOSITION 

[0034] The procedure in Example 3 was substantially repeated, except that 4.4 mL (60 mmol) propylene glycol (USP 
15 grade) was used instead of 5.6 mL of 1 -dodecanol. The copolymer had an inherent viscosity of 0.17 dL/g in HFIP at 
25°C. 

Example 5A 

20 LIQUID POLYMERS OF e-CAPROLACTONE/p-DIOXANONE AT 50/50 INITIAL MOLE COMPOSITION 

[0035] A flame dried, 250 mL, round bottom single neck flask was charged with 57.1 grams (0.50 mole) of e-capro- 
lactone, 51 .0 grams (0.50 mole) of p-dioxanone, 4.00 mL (55 mmol) of distilled glycerol, and 0.12 mL (40 jumol) of a 
0.33 M stannous octoate solution in toluene. The flask was fitted with a flame dried mechanical stirrer. The flask was 
25 purged with nitrogen three times before venting with nitrogen. The reaction mixture was heated to 1 40°C and maintained 
at this temperature for about 24 hours. The reaction mixture was then cooled to 110°C and maintained at this temper- 
ature for 24 hours. The copolymer was dried under vacuum (0.1 mm Hg) at 80°C for about 32 hours to remove any 
unreacted monomer. The copolymer had an inherent viscosity of 0.14 dL/g in HFIP at 25°C. The copolymer was a 
liquid at room temperature. The molar ratio of PCL/PDS was found to be 53.2/46.8 by proton NMR. 

30 

Example 5B 

LIQUID POLYMERS OF e-CAPROLACTONE/p-DIOXANONE AT 50/50 INITIAL MOLE COMPOSITION 

35 [0036] A flame dried, 250 mL, round bottom single neck flask was charged with 57.1 g (0.50 mole) of e-caprolactone, 
51 .0 grams (0.50 mole) of p-dioxanone, 3.7 mL (50 mmol) of propylene glycol (USP), and 0.12 mL (34 jwnol) of a 0.33 
M stannous octoate solution in toluene. The flask was fitted with a flame dried mechanical stirrer. The flask was purged 
with nitrogen three times before venting with nitrogen. The reaction mixture was heated to 140°C and maintained at 
this temperature for about 24 hours and then bath temperature was lowered to 11 0°C and maintained at this temperature 

40 for 24 hours. The copolymer was dried under vacuum (0. 1 mm Hg) at 80°C for about 32 hours to remove any unreacted 
monomer. The copolymer had an inherent viscosity of 0.22 dL/g in HFIP at 25°C. The copolymer was a liquid at room 
temperature. The molar ratio of PCL/PDS was found to be 52.4/47.6 by proton NMR. 

Example 5C 

45 

LIQUID POLYMERS OF e-CAPROLACTONE/p-DIOXANONE AT 60/40 INITIAL MOLE COMPOSITION 

[0037] The procedure in Example 5A was substantially repeated, except that 68.48 grams (0.60 mole) of e-caprol- 
actone and 40.83 grams (0.40 mole) of p-dioxanone were used. The copolymer was dried under vacuum (0.1 mm Hg) 
50 at 80°C for about 80 hours to remove any unreacted monomer. The copolymer had an inherent viscosity of 0.19 dL/g 
in HFIP at 25°C. The copolymer was a liquid at room temperature. The molar ratio of PCL/PDS was found to be 
57.2/42.8 by proton NMR. 

Example 5D 

55 

LIQUID POLYMERS OF e-CAPROLACTONE/p-DIOXANONE AT 40/60 INITIAL MOLE COMPOSITION 

[0038] The procedure in Example 5A is substantially repeated except that 45.7 grams (0.40 mole) of e-caprolactone 
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and 61 .3 grams (0.60 mole) of p-dioxanone were used. The copolymer was dried under vacuum (0.1 mm Hg) at 80°C 
for about 80 hours to remove any unreacted monomer. The copolymer had an inherent viscosity of 0.1 8 dL/g in HFIP 
at 25°C. The copolymer was a liquid at room temperature. The molar ratio of PCL/PDS was found to be 46.7/53.3 by 
proton NMR. 

5 

Example 6 

LIQUID POLYMERS OF e-CAPROLACTONE/p-DIOXANONE AT 50/50 INITIAL MOLE COMPOSITION 

w [0039] The procedure in Example 5A was substantially repeated except that 1 3.6 ml_ 1 -dodecanol was used instead 
of 4.00 mL of glycerol. The copolymer was dried under vacuum (0.1 mm Hg) at 80°C for about 32 hours to remove 
any unreacted monomer. The copolymer had an inherent viscosity of 0.16 dL/g in HFIP at 25°C. The copolymer was 
a liquid at room temperature. 

15 Example 7 

LIQUID POLYMERS OF e-CAPROLACTONE/p-DIOXANONE AT 50/50 INITIAL MOLE COMPOSITION 

[0040] The procedure in Example 5A was substantially repeated except that 6.8 mL instead of 1 3.6 mL 1 -dodecanol 
20 was used. The copolymer was dried under vacuum (0. 1 mm Hg) at 80°C for about 1 6 hours to remove any unreacted 
monomer. The copolymer had an inherent viscosity of 0.24 dL/g in HFIP at 25°C. The copolymer was a viscous liquid 
at room temperature. The molar ratio of PCL/PDS was found to be 53.6/46.4 by proton NMR. 

Example 8 

25 

LIQUID POLYMERS OF E-CAPROLACTONE/p-DIOXANONE AT 50/50 INITIAL MOLE COMPOSITION 

[0041] The procedure in Example 7 was substantially repeated except that 4.4 mL (60 mmol) of propylene glycol 
(USP) was used instead of 6.8 mL of 1 -dodecanol. The copolymer was dried under vacuum (0.1 mm Hg) at 80°C for 
30 about 16 hours to remove any unreacted monomer. The copolymer had an inherent viscosity of 0.17 dL/g in HFIP at 
25°C. The copolymer was a viscous liquid at room temperature. 

Example 9 

35 LIQUID POLYMERS OF e-CAPROLACTONE/TRIMETHYLENE CARBONATE AT 50/50 INITIAL MOLE 
COMPOSITION 

[0042] A flame dried, 250 mL, round bottom single neck flask was charged with 57.1 grams (0.50 mole) of e-capro- 
lactone, 51 .0 grams (0.50 mole) of trimethylene carbonate, 4.4 mL (60 mmol) of propylene glycol (USP), and 0.10 mL 
40 (34 jumol) of a 0.33 M solution of stannous octoate in toluene. The flask was fitted with a flame dried mechanical stirrer. 
The flask was purged with nitrogen three times before venting with nitrogen. The reaction mixture was heated to 160°C 
and maintained at this temperature for about 18-20 hours. The copolymer was dried under vacuum (0.1 mm Hg) at 
80°C for about 16 hours to remove any unreacted monomer. The copolymer had an inherent viscosity of 0.20 dL/g in 
HFIP at 25°C. The copolymer was a viscous liquid at room temperature. 

45 

Example 10 

LIQUID POLYMERS OF e-CAPROLACTONE/TRIMETHYLENE CARBONATE AT 90/10 INITIAL MOLE 
COMPOSITION 

50 

[0043] A flame dried, 250 mL, round bottom single neck flask was charged with 1 02.7 grams (0.90 mole) of e-capro- 
lactone, 10.2 grams (0.10 mole) of trimethylene carbonate, 2.9 mL (40 mmol) of propylene glycol (USP), and 0.10 mL 
(34 jumol) of a 0.33 M stannous octoate solution in toluene. The flask was fitted with a flame dried mechanical stirrer. 
The flask was purged with nitrogen three times before venting with nitrogen. The reaction mixture was heated to 160°C 
55 and maintained at this temperature for about 18-20 hours. The copolymer was dried under vacuum (0.1 mm Hg) at 
80°C for about 16 hours to remove any unreacted monomer. The copolymer had an inherent viscosity of 0.25 dL/g in 
HFIP at 25°C. The copolymer was a viscous liquid at room temperature. 
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Example 11 

VISCOSITY OF LIQUID ABSORBABLE COPOLYMERS 



5 [0044] This example presents viscosity data on liquid absorbable polymers which were prepared in a manner similar 
to that described in Examples 1-9. 

[0045] The viscosity of the polymers were determined by capillary rheometry. The viscosity data for the liquid ab- 
sorbable polymers are presented in Tables 1 , 2, and 3. 

w Table 1 



Viscosity Data on Liquid Absorbable Copolymer of e-Caprolactone and p-Dioxanone 


Sample No. 


Copolymer Composition in Mole Percents 1 


Inherent Viscosity 2 (dL/g) 


Viscosity in Poise 


e-Caprolactone 


p-Dioxanone 


@ 
37°C 


@ 
23°C 


1 


50 


50 


0.08 


16 


43 


2 


50 


50 


0.09 


12 


34 


3 


50 


50 


0.14 


32 


86 


4 


50 


50 


0.14 


16 


37 


5 


50 


50 


0.16 


22 


49 


6 


50 


50 


0.17 


31 


78 


7 


50 


50 


0.22 


92 


255 


8 


50 


50 


0.24 


106 


279 


9 


60 


40 


0.14 


20 


51 


10 


60 


40 


0.14 


19 


45 


11 


60 


40 


0.15 


20 


47 


12 


70 


30 


0.16 


18 


42 


13 


70 


30 


0.16 


15 


32 


14 


70 


30 


0.16 


15 


35 



Based on the initial composition in the polymerization reaction. 

The inherent viscosity was determined in a 0.1 dL/g solution of HFIP at 25°C. 



40 



Table 2 



Viscosity Data on Liquid Absorbable Copolymers 50:50 (mol/mol) Poly[e-Caprolactone-co-L-Lactide] 1 


Sample No. 


Inherent Viscosity 2 (dL/g) 


Viscosity in Poise 


@ 37°C 


@ 23°C 


1 


0.06 


49 


216 


2 


0.08 


98 


461 


3 


0.09 


102 


442 


4 


0.09 


93 


396 


5 


0.12 


179 


919 


6 


0.14 


370 


1,985 


7 


0.15 


377 


1,786 



1 Based on the initial composition in the polymerization reaction. 

2 The inherent viscosity was determined in a 0.1 dUg solution of HFIP at 25°C. 
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Table 2 (continued) 



Viscosity Data on Liquid Absorbable Copolymers 50:50 (mol/mol) Poly[e-Caprolactone-co-L-Lactide] 1 


Sample No. 


Inherent Viscosity 2 (dl_/g) 


Viscosity in Poise 


@ 37°C 


@ 23°C 


8 


0.13 


193 


901 


9 


0.14 


198 


945 


10 


0.17 


317 


1,286 


11 


0.16 


448 


2,344 


12 


0.17 


892 


5,407 


13 


0.28 


4,903 


23,004 



Based on the initial composition in the polymerization reaction. 

The inherent viscosity was determined in a 0.1 dUg solution of HFIP at 25°C. 



Table 3 



Viscosity Data on Liquid Absorbable Polymers 50:50 (mol/mol) Poly[e-caprolactone-co-trimethylene carbonate] 1 


Sample No. 


mnerent viscosiLy^(ai_/g) 


Viscosity in Poise 


@ 37°C 


@ 23°C 


I 1 


0.2 


87 


21 6 


2 


0.1 8 




I / o 


o 
o 


U. I o 


42 


106 


4 


0.16 


37.6 


102.4 


5 


0.16 


41.1 


105.0 


6 


0.14 


32.5 


86.6 


7 


0.14 


34.0 


90.1 


8 


0.13 


23.7 


60.6 


| 9 


0.13 


20.2 


51.5 


10 


0.13 


21.1 


54.9 


11 


0.13 


27.2 


69.4 


12 


0.14 


47.7 


120.4 


13 


0.15 


43.8 


110.4 


14 


0.13 


29.3 


72.9 


15 


0.13 


27.5 


69.1 


16 


0.15 


49.9 


127.5 


17 


0.14 


33.8 


84.3 


18 


0.14 


35.1 


87.4 


19 


0.14 


34.8 


85.8 


20 


0.13 


35.8 


89.0 


21 


0.1 


17.3 


41.6 



Based on the initial composition in the polymerization reaction. 

The inherent viscosity was determined in a 0.1 dL/g solution of HFIP at 25°C. 
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Table 3 (continued) 



Viscosity Data on Liquid Absorbable Polymers 50:50 (mol/mol) Poly[8-caprolactone-co-trimethylene carbonate] 1 


Sample No. 


Inherent Viscosity 2 (dl_/g) 


Viscosity in Poise 


@ 37°C 


@23°C 


22 


0.09 


8.0 


17.8 


23 


0.15 


44.6 


114.0 



Based on the initial composition in the polymerization reaction. 

The inherent viscosity was determined in a 0.1 dL/g solution of HFIP at 25°C. 



Example 12 

15 POLY(L-LACTIC ACID) OLIGOMERS 

[0046] Poly(L-lactic acid) oligomers were prepared as described in Example 1 of German Patent Application DE 
4,235,312 A1 . For instance, 100.0 grams (0.94 mol) of an 85 weight percent solution of L-lactic acid was transferred 
into a clean, three neck, 250 mL round bottom flask equipped with a mechanical stirrer, a distillation head, and a 

20 stopper. The reaction vessel was evacuated using an aspirator (ca. 25 mm Hg) and then heated with an oil bath to 
1 50°C for five hours. 22 mL (1 .2 mol) of water were collected. The hot poly(L-lactic acid) oligomer (A) was poured into 
a wide mouth jar and allowed to cool down to room temperature under a nitrogen gas atmosphere. The oligomer (A) 
was a highly viscous liquid having an inherent viscosity of 0.06 dL/g in HFIP at 25°C. The melt viscosity of oligomer 
(A) was measured on a Rheometries RDA II viscometer and was found to be 18,000 poise and Newtonian in nature 

25 at 25°C. 

[0047] The above procedure was repeated except that the reaction time was increased to 24 hours. 25 mL of water 
were collected. The resulting oligomer (B) was a crystalline solid with a melting point range between 75°C and 83°C 
as measured on a Fisher-Johns melting point apparatus. The inherent viscosity of oligomer (B) was 0.15 dL/g in HFIP 
at 25°C. 

30 [0048] A 50:50 (w/w) blend of oligomer (A) and oligomer (B) was made by transferring 20.0 grams of each oligomer 
into a 250 mL round bottom flask equipped with a mechanical stirrer and an adaptor with a port connected to a stream 
of dry nitrogen gas and a Firestone valve via tygon tubing. This mixture was heated to 1 60°C for thirty minutes, trans- 
ferred into a wide mouth jar, and allowed to cool down to room temperature in an inert atmosphere. The blend was a 
transparent, stiff material having an inherent viscosity of 0.08 dL/g in HFIP at 25°C. The blend was, in fact, a very 

3 5 viscous fluid at room temperature as demonstrated by its slow flow through a tube overnight. After standing at room 
temperature for five weeks in a jar, the bulk of the blend was still transparent; only the surface layer was translucent. 



Claims 



Claims for the following Contracting States : DE, FR, GB 

1. A preloaded pharmaceutical container having a cylindrical storage area, an outlet and an end to said cylindrical 
45 storage area wherein: the outlet has a removable sterile seal; the end has a movable sterile seal which may be 

advanced into said cylindrical storage area; and the cylindrical storage area contains a liquid, injectable, bioab- 
sorbable polymer with an inherent viscosity not exceeding 0.5 dL/g, as determined in a 0.1 Og/dL solution of hex- 
afluoroisopropanol at 25°C, selected from the group consisting of liquid polymers of a plurality of at least two 
different first lactone repeating units and liquid polymers of a plurality of first lactone and second lactone repeating 
50 units; wherein the first lactone repeating units are selected from the group consisting of e-capro lactone repeating 

units, trimethylene carbonate repeating units, ether lactone repeating units and combinations thereof and the sec- 
ond lactone repeating units are selected from the group consisting of glycolide repeating units, lactide repeating 
units, p-dioxanone repeating units and combinations thereof. 

55 2. The preloaded pharmaceutical container of claim 1 wherein the liquid copolymer is a noncrystallise liquid copolymer 
with an inherent viscosity of at least 0.05dL/g, as determined in a 0.10d/dL solution of hexafluoroisopropanol at 
25°C, selected from the group consisting of polymers of from 65 mole percent to 35 mole percent of e-caprolactone 
repeating units with the remainder being the second lactone repeating units, polymers of from 65 to 35 mole percent 
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of ether lactone repeating units with the remainder being the second lactone repeating units, polymers of from 65 
to 35 mole percent of trimethylene carbonate repeating units with the remainder being the second lactone repeating 
units, polymers of from 65 mole percent to 35 mole percent of e-capro lactone repeating units with the remainder 
of the polymer being trimethylene carbonate repeating units, and polymers of from 65 to 35 mole percent of ether 
lactone repeating units with the remainder being trimethylene carbonate repeating units. 

3. The preloaded pharmaceutical container of claim 1 or claim 2 wherein the liquid copolymer is selected from the 
group consisting of poly(e-caprolactone-co-trimethylene carbonate), poly(lactide-co-trimethylene carbonate), poly 
(e-caprolactone-co-p-dioxanone), poly(trimethylene carbonate-co-p-dioxanone), poly(e-caprolactone-co-p-diox- 
anone), poly(e-caprolactone-co-lactide), poly(lactide-co-1 ,4-dioxepan-2-one), poly(1 ,4-dioxepan-2-one-co-p-diox- 
anone), poly(lactide-co-1 ,5-dioxepan-2-one), and poly(1 ,5-dioxepan-2-one-co-p-dioxanone). 

4. A pharmaceutical kit comprising a device containing a liquid, injectable, bioabsorbable polymer as defined in any 
one of claims 1 to 3, an outlet for said liquid polymer, an ejector for expelling the liquid polymer through the outlet 
and a hollow tubular member fitted to the outlet for administering the liquid polymer into a site within a body. 

5. The liquid, injectable, bioabsorbable polymer as defined in any one of claims 1 to 3, excluding a copolymer com- 
prising solely e-caprolactone and lactide, for use in a method for repairing or augmenting soft tissue in animals. 

6. The polymer of claim 5, for use in repairing or augmenting skin, soft facial tissue, a sphincter muscle or the urinary 
bladder. 



Claims for the following Contracting State : IT 

1. A preloaded pharmaceutical container having a cylindrical storage area, an outlet and an end to said cylindrical 
storage area wherein: the outlet has a removable sterile seal; the end has a movable sterile seal which may be 
advanced into said cylindrical storage area; and the cylindrical storage area contains a liquid, injectable, bioab- 
sorbable polymer with an inherent viscosity not exceeding 0.5dl_/g, as determined in a 0.10g/dl_ solution of hex- 
afluoroisopropanol at 25°C, selected from the group consisting of liquid polymers of a plurality of at least two 
different first lactone repeating units and liquid polymers of a plurality of first lactone and second lactone repeating 
units; wherein the first lactone repeating units are selected from the group consisting of e-capro lactone repeating 
units, trimethylene carbonate repeating units, ether lactone repeating units and combinations thereof and the sec- 
ond lactone repeating units are selected from the group consisting of glycolide repeating units, lactone repeating 
units, p-dioxanone repeating units and combinations thereof. 

2. The preloaded pharmaceutical container of claim 1 wherein the liquid copolymer is a noncrystalline liquid copolymer 
with an inherent viscosity of at least 0.05dl_/g, as determined in a 0.10g/dl_ solution of hexafluoroisopropanol at 
25°C, selected from the group consisting of polymers of from 65 mole percent to 35 mole percent of e-caprolactone 
repeating units with the remainder being the second lactone repeating units, polymers of from 65 to 35 mole percent 
of ether lactone repeating units with the remainder being the second lactone repeating units, polymers of from 65 
to 35 mole percent of trimethylene carbonate repeating units with the remainder being the second lactone repeating 
units, polymers of from 65 mole percent to 35 mole percent of e-caprolactone repeating units with the remainder 
of the polymer being trimethylene carbonate repeating units, and polymers of from 65 to 35 mole percent of ether 
lactone repeating units with the remainder being trimethylene carbonate repeating units. 

3. The preloaded pharmaceutical container of claim 1 or claim 2 wherein the liquid copolymer is selected from the 
group consisting of poly(e-caprolactone-co-trimethylene carbonate), poly(lactide-co-trimethylene carbonate), poly 
(e-caprolactone-co-p-dioxanone), poly(trimethylene carbonate-co-p-dioxanone), poly(e-caprolactone-co-p-diox- 
anone), poly((e-caprolactone-co-lactide), poly(lactide-co-1 ,4-dioxepan-2-one), poly(1 ,4-dioxepan-2-one-co-p-di- 
oxanone), poly(lactide-co-1 ,5,-dioxepan-2-one), and poly(1 ,5-dioxepan-2-one-co-p-dioxanone). 

4. A pharmaceutical kit comprising a device containing a liquid, injectable, bioabsorbable polymer as defined in any 
one of claims 1 to 3, an outlet for said liquid polymer, an ejector for expelling the liquid polymer through the outlet 
and a hollow tubular member fitted to the outlet for administering the liquid polymer into a site within a body. 

5. The liquid, injectable, bioabsorbable polymer as defined in any one of claims 1 to 3 for use in a method for repairing 
or augmenting soft tissue in animals. 
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6. The polymer of claim 5, for use in repairing or augmenting skin, soft facial tissue, a sphincter muscle or the urinary 
bladder. 



Patentanspriiche 



Patentanspriiche fur folgende Vertragsstaaten : DE, FR, GB 

1 . Vorbefullter pharmazeutischer Behalter mit einem zylindrischen Aufbewahrungsbereich, einem AuslaG und einem 
Ende zum zylindrischen Aufbewahrungsbereich, wobei: der AuslaG eine abnehmbare sterile Dichtung aufweist; 
das Ende eine bewegliche sterile Dichtung aufweist, die in den zylindrischen Aufbewahrungsbereich vorgeschoben 
werden kann; und der zylindrische Aufbewahrungsbereich ein flussiges, injizierbares, biologisch absorbierbares 
Polymer mit einer Eigenviskositat enthalt, die 0,5 dl/g nicht ubersteigt, bestimmt in einer 0,10 g/dl-L6sung von 
Hexafluorisopropanol bei 25°C, ausgewahlt aus der Gruppe, die aus flussigen Polymeren aus einer Mehrzahl von 
wenigstens zwei unterschiedlichen ersten Lacton-Wiederholungseinheiten und flussigen Polymeren aus einer 
Mehrzahl von ersten Lacton- und zweiten Lacton-Wiederholungseinheiten besteht; wobei die ersten Lacton-Wie- 
derholungseinheiten ausgewahlt sind aus der Gruppe, die aus e-Caprolacton-Wiederholungseinheiten, Trimethy- 
lencarbonat-Wiederholungseinheiten, Etherlacton-Wiederholungseinheiten und Kombination derselben besteht, 
und die zweiten Lacton-Wiederholungseinheiten ausgewahlt sind aus der Gruppe, die aus Glycolid-Wiederho- 
lungseinheiten, Lactid-Wiederholungseinheiten, p-Dioxanon-Wiederholungseinheiten und Kombinationen dersel- 
ben besteht. 

2. Vorbefullter pharmazeutischer Behalter nach Anspruch 1, dadurch gekennzeichnet, daG das flussige Copolymer 
ein nicht-kristallines flussiges Copolymer mit einer Eigenviskositat von wenigstens 0,05 dl/g ist, bestimmt in einer 
0,10 g/dl-L6sung von Hexafluorisopropanol bei 25°C, ausgewahlt aus der Gruppe, die aus Polymeren aus von 65 
Molprozent bis 35 Molprozent e-Caprolacton-Wiederholungseinheiten, wobei der Rest die zweiten Lacton-Wieder- 
holungseinheiten sind, Polymeren aus von 65 bis 35 Molprozent Etherlacton-Wiederholungseinheiten, wobei der 
Rest die zweiten Lacton-Wiederholungseinheiten sind, Polymeren aus von 65 bis 35 Molprozent Trimethylencar- 
bonat-Wiederholungseinheiten, wobei der Rest die zweiten Lacton-Wiederholungseinheiten sind, Polymeren aus 
von 65 Molprozent bis 35 Molprozent e-Caprolacton-Wiederholungseinheiten, wobei der Rest des Polymers Tri- 
methylencarbonat-Wiederholungseinheiten sind, und Polymeren aus von 65 bis 35 Molprozent Etherlacton-Wie- 
derholungseinheiten, wobei der Rest Trimethylencarbonat-Wiederholungseinheiten sind, besteht. 

3. Vorbefullter pharmazeutischer Behalter nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet, daG das 
flussige Copolymer ausgewahlt ist aus der Gruppe, die aus Poly(e-caprolacton-co-trimethylencarbonat), Poly(lac- 
tid-co-trimethylencarbonat), Poly(e-caprolacton-co-p-dioxanon), Poly(trimethylencarbonat-co-p-dioxanon), Poly(- 
e-caprolacton-co-p-dioxanon), Poly(e-caprolacton-co-lactid), Poly(lactid-co-1 ,4-dioxepan-2-on), Poly(1 ,4-dioxe- 
pan-2-on-co-p-dioxanon), Poly(lactid-co-1 ,5-dioxepan-2-on) und Poly(1 ,5-dioxepan-2-on-co-p-dioxanon) besteht. 

4. Pharmazeutischer Kit, gekennzeichnet durch eine Vorrichtung, die ein flussiges, injizierbares, biologisch absor- 
bierbares Polymer enthalt, wie definiert in einem der Anspmche 1 bis 3, einen AuslaG fur das flussige Polymer, 
einen Ejektor zum AusstoGen des flussigen Polymers durch den AuslaG und ein hohles rohrenformiges Teil, das 
mit dem AuslaG verbunden ist, zur Verabreichung des flussigen Copolymers in eine Stelle innerhalb eines Korpers. 

5. Flussiges, injizierbares, biologisch absorbierbares Polymer nach einem der Anspruche 1 bis 3, ausgenommen ein 
Copolymer, das ausschlieGlich e-Caprolacton und Lactid umfaGt, zur Verwendung in einem Verfahren zur Ausbes- 
serung oder Vermehrung von Weichteilgewebe in tierischen Lebewesen. 

6. Polymer nach Anspruch 5 zur Verwendung bei der Ausbesserung oder Vermehrung von Haut, weichem Gesichts- 
gewebe, einem SchlieGmuskel oder der Harnblase. 



Patentanspriiche fur folgenden Vertragsstaat : IT 

1. Vorbefullter pharmazeutischer Behalter mit einem zylindrischen Aufbewahrungsbereich, einem AuslaG und einem 
Ende zum zylindrischen Aufbewahrungsbereich, wobei: der AuslaG eine abnehmbare sterile Dichtung aufweist; 
das Ende eine bewegliche sterile Dichtung aufweist, die in den zylindrischen Aufbewahrungsbereich vorgeschoben 
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werden kann; und der zylindrische Aufbewahrungsbereich ein flussiges, injizierbares, biologisch absorbierbares 
Polymer mit einer Eigenviskositat enthalt, die 0,5 dl/g nicht ubersteigt, bestimmt in einer 0,10 g/dl-L6sung von 
Hexafluorisopropanol bei 25°C, ausgewahlt aus der Gruppe, die aus flussigen Polymeren aus einer Mehrzahl von 
wenigstens zwei unterschiedlichen ersten Lacton-Wiederholungseinheiten und flussigen Polymeren aus einer 
Mehrzahl von ersten Lacton- und zweiten Lacton-Wiederholungseinheiten besteht; wobei die ersten Lacton-Wie- 
derholungseinheiten ausgewahlt sind aus der Gruppe, die aus e-Caprolacton-Wiederholungseinheiten, Trimethy- 
lencarbonat-Wiederholungseinheiten, Etherlacton-Wiederholungseinheiten und Kombination derselben besteht, 
und die zweiten Lacton-Wiederholungseinheiten ausgewahlt sind aus der Gruppe, die aus Glycolid-Wiederho- 
lungseinheiten, Lacton-Wiederholungseinheiten, p-Dioxanon-Wiederholungseinheiten und Kombinationen dersel- 
ben besteht. 

2. Vorbefullter pharmazeutischer Behalter nach Anspruch 1 , dadurch gekennzeichnet, daG das flussige Copolymer 
ein nicht-kristallines flussiges Copolymer mit einer Eigenviskositat von wenigstens 0,05 dl/g ist, bestimmt in einer 
0,10 g/dl-L6sung von Hexafluorisopropanol bei 25°C, ausgewahlt aus der Gruppe, die aus Polymeren aus von 65 
Molprozent bis 35 Molprozent e-Caprolacton-Wiederholungseinheiten, wobei der Rest die zweiten Lacton-Wieder- 
holungseinheiten sind, Polymeren aus von 65 bis 35 Molprozent Etherlacton-Wiederholungseinheiten, wobei der 
Rest die zweiten Lacton-Wiederholungseinheiten sind, Polymeren aus von 65 bis 35 Molprozent Trimethylencar- 
bonat-Wiederholungseinheiten, wobei der Rest die zweiten Lacton-Wiederholungseinheiten sind, Polymeren aus 
von 65 Molprozent bis 35 Molprozent e-Caprolacton-Wiederholungseinheiten, wobei der Rest des Polymers Tri- 
methylencarbonat-Wiederholungseinheiten sind, und Polymeren aus von 65 bis 35 Molprozent Etherlacton-Wie- 
derholungseinheiten, wobei der Rest Trimethylencarbonat-Wiederholungseinheiten sind, besteht. 

3. Vorbefullter pharmazeutischer Behalter nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet, daB das 
flussige Copolymer ausgewahlt ist aus der Gruppe, die aus Poly(£-caprolacton-co-trimethylencarbonat), Poly(lac- 
tid-co-trimethylencarbonat), Poly(e-caprolacton-co-p-dioxanon), Poly(trimethylencarbonat-co-p-dioxanon), Poly(- 
e-caprolacton-co-p-dioxanon), Poly(e-caprolacton-co-lactid), Poly(lactid-co-1 ,4-dioxepan-2-on), Poly(1 ,4-dioxe- 
pan-2-on-co-p-dioxanon), Poly(lactid-co-1 ,5-dioxepan-2-on) und Poly(1 ,5-dioxepan-2-on-co-p-dioxanon) besteht. 

4. Pharmazeutischer Kit, gekennzeichnet durch eine Vorrichtung, die ein flussiges, injizierbares, biologisch absor- 
bierbares Polymer enthalt, wie definiert in einem der Anspmche 1 bis 3, einen AuslaG fur das flussige Polymer, 
einen Ejektor zum AusstoGen des flussigen Polymers durch den AuslaG und ein hohles rohrenformiges Teil, das 
mit dem AuslaG verbunden ist, zur Verabreichung des flussigen Copolymers in eine Stelle innerhalb eines Korpers. 

5. Flussiges, injizierbares, biologisch absorbierbares Polymer nach einem der Anspruche 1 bis 3, ausgenommen ein 
Copolymer, das ausschlieGlich e-Caprolacton und Lactid umfaGt, zur Verwendung in einem Verfahren zur Ausbes- 
serung oder Vermehrung von Weichteilgewebe in tierischen Lebewesen. 

6. Polymer nach Anspruch 5 zur Verwendung bei der Ausbesserung oder Vermehrung von Haut, weichem Gesichts- 
gewebe, einem SchlieGmuskel oder der Harnblase. 



Revendications 



Revendications pour les Etats contractants suivants : DE, FR, GB 

1. Contenant pharmaceutique pre-rempli, comportant une zone cylindrique de stockage, un orifice de sortie et une 
extremite vers ladite zone cylindrique de stockage, dans lequel : I'orifice de sortie comporte un obturateur sterile 
qui peut etre retire ; I'extremite comporte un obturateur sterile mobile qui peut etre avance dans ladite zone cylin- 
drique de stockage ; et la zone cylindrique de stockage contient un polymere liquide injectable, bioabsorbable, 
ayant une viscosite inherente n'excedant pas 0,5 dl/g, determinee dans une solution d'hexafluoro-isopropanol a 
0,10 g/dl, a 25°C, choisi dans I'ensemble constitue par des polymeres liquides d'une pluralite d'au moins deux 
premiers motifs repetitifs lactone differents et des polymeres liquides d'une pluralite de premiers motifs repetitifs 
lactone etde seconds motifs repetitifs lactone ; les premiers motifs repetitifs lactone etantchoisis dans I'ensemble 
consistant en motifs repetitifs e-caprolactone, motifs repetitifs trimethylene carbonate, motifs repetitifs ether-lac- 
tone et des associations de ceux-ci, et les seconds motifs repetitifs lactone etant choisis dans I'ensemble constitue 
par des motifs repetitifs glycolide, des motifs repetitifs lactone, des motifs repetitifs p-dioxanone et des associations 
de ceux-ci. 
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2. Contenant pharmaceutique pre-rempli de la revendication 1 , dans lequel le copolymere liquide est un copolymere 
liquide non cristallin ayant une viscosite inherente d'au moins 0,05 dl/g, determinee dans une solution d'hexafluoro- 
isopropanol a 0,1 0 g/dl, a 25°C, choisi dans I'ensemble constitue par des polymeres composes de 65 % en moles 
a 35 % en moles de motifs repetitifs e-caprolactone, le reste etant constitue des seconds motifs repetitifs lactone, 
des polymeres composes de 65 a 35 % en moles de motifs repetitifs ether-lactone, le reste etant constitue des 
seconds motifs repetitifs lactone, des polymeres composes de 65 a 35 % en moles de motifs repetitifs trimethylene 
carbonate, le reste etant constitue des seconds motifs repetitifs lactone, des polymeres composes de 65 % en 
moles a 35 % en moles de motifs repetitifs e-caprolactone, le reste du polymere etant constitue de motifs repetitifs 
trimethylene carbonate, et des polymeres composes de 65 a 35 % en moles de motifs repetitifs ether-lactone, le 
reste etant constitue de motifs repetitifs trimethylene carbonate. 

3. Contenant pharmaceutique pre-rempli de la revendication 1 ou 2, dans lequel le copolymere liquide est choisi 
dans I'ensemble constitue par les copolymeres e-caprolactone/trimethylene carbonate, lactide/trimethylene car- 
bonate, e-caprolactone/p-dioxanone, trimethylene carbonate/p-dioxanone, e-caprolactone/lactide, lactide/ 
1 ,4-dioxepan-2-one, 1 ,4-dioxepan-2-one/p-dioxanone, lactide/1 ,5-dioxepan-2-one et 1 ,5-dioxepan-2-one/p- 
dioxanone. 

4. Trousse pharmaceutique comprenant un dispositif comportant un polymere liquide injectable, bioabsorbable, tel 
que defini dans Tune quelconque des revendications 1 a 3, un orifice de sortie pour ledit polymere liquide, un 
ejecteur pour expulser le polymere liquide par I'orifice de sortie et un element tubulaire creux adapte a I'orifice de 
sortie, pour administration du polymere liquide en un point dans un corps. 

5. Polymere liquide injectable, bioabsorbable, tel que defini dans Tune quelconque des revendications 1 a 3, a I'ex- 
clusion d'un copolymere comprenant seulement de I'e-caprolactone et du lactide, pour utilisation dans un procede 
de reparation et d'augmentation de tissu mou chez des animaux. 

6. Polymere de la revendication 5, pour utilisation dans la reparation ou I'augmentation de la peau, d'un tissu mou 
facial, d'un sphincter ou de la vessie. 



Revendications pour I'Etat contractant suivant : IT 

1. Contenant pharmaceutique pre-rempli, comportant une zone cylindrique de stockage, un orifice de sortie et une 
extremite vers ladite zone cylindrique de stockage, dans lequel : I'orifice de sortie comporte un obturateur sterile 
qui peut etre retire ; I'extremite comporte un obturateur sterile mobile qui peut etre avance dans ladite zone cylin- 
drique de stockage ; et la zone cylindrique de stockage contient un polymere liquide injectable, bioabsorbable, 
ayant une viscosite inherente n'excedant pas 0,5 dl/g, determinee dans une solution d'hexafluoro-isopropanol a 
0,10 g/dl, a 25°C, choisi dans I'ensemble constitue par des polymeres liquides d'une pluralite d'au moins deux 
premiers motifs repetitifs lactone differents et des polymeres liquides d'une pluralite de premiers motifs repetitifs 
lactone etde seconds motifs repetitifs lactone ; les premiers motifs repetitifs lactone etant choisis dans I'ensemble 
consistant en motifs repetitifs e-caprolactone, motifs repetitifs trimethylene carbonate, motifs repetitifs ether-lac- 
tone et des associations de ceux-ci, et les seconds motifs repetitifs lactone etant choisis dans I'ensemble constitue 
par des motifs repetitifs glycolide, des motifs repetitifs lactone, des motifs repetitifs p-dioxanone et des associations 
de ceux-ci. 

2. Contenant pharmaceutique pre-rempli de la revendication 1 , dans lequel le copolymere liquide est un copolymere 
liquide non cristallin ayant une viscosite inherente d'au moins 0,05 dl/g, determinee dans une solution d'hexafluoro- 
isopropanol a 0,1 0 g/dl, a 25°C, choisi dans I'ensemble constitue par des polymeres composes de 65 % en moles 
a 35 % en moles de motifs repetitifs e-caprolactone, le reste etant constitue des seconds motifs repetitifs lactone, 
des polymeres composes de 65 a 35 % en moles de motifs repetitifs ether-lactone, le reste etant constitue des 
seconds motifs repetitifs lactone, des polymeres composes de 65 a 35 % en moles de motifs repetitifs trimethylene 
carbonate, le reste etant constitue des seconds motifs repetitifs lactone, des polymeres composes de 65 % en 
moles a 35 % en moles de motifs repetitifs e-caprolactone, le reste du polymere etant constitue de motifs repetitifs 
trimethylene carbonate, et des polymeres composes de 65 a 35 % en moles de motifs repetitifs ether-lactone, le 
reste etant constitue de motifs repetitifs trimethylene carbonate. 

3. Contenant pharmaceutique pre-rempli de la revendication 1 ou 2, dans lequel le copolymere liquide est choisi 
dans I'ensemble constitue par les copolymeres e-caprolactone/trimethylene carbonate, lactide/trimethylene car- 
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bonate, e-caprolactone/p-dioxanone, trimethylene carbonate/p-dioxanone, e-caprolactone/lactide, lactide/ 
1 ,4-dioxepan-2-one, 1 ,4-dioxepan-2-one/p-dioxanone, lactide/1 ,5-dioxepan-2-one et 1 ,5-dioxepan-2-one/p- 
dioxanone. 

Trousse pharmaceutique comprenant un dispositif comportant un polymere liquide injectable, bioabsorbable, tel 
que defini dans Tune quelconque des revendications 1 a 3, un orifice de sortie pour ledit polymere liquide, un 
ejecteur pour expulser le polymere liquide par I'orifice de sortie et un element tubulaire creux adapte a I'orifice de 
sortie, pour administration du polymere liquide en un point dans un corps. 

Polymere liquide injectable, bioabsorbable, tel que defini dans Tune quelconque des revendications 1 a 3, pour 
utilisation dans un procede de reparation et d'augmentation de tissu mou chez des animaux. 

Polymere de la revendication 5, pour utilisation dans la reparation ou I'augmentation de la peau, d'un tissu mou 
facial, d'un sphincter ou de la vessie. 



